Exercise 1

A disease gene, causing severe degeneration of the brain, has been mapped between
markers rs4899655 and D14S905. What is your best guess for the gene that can be
responsible for the disease?

Exercise 2

Using bl2seq (a particular BLAST) align these sequences. Supposing that the first is
the reference sequence and the second is a sequence from a particular individual, what
can you deduce? Is this a mutation, a polymorphism, or a rare variant?

Sequence 1:
NM_000492.3

Sequence 2:
AATTGGAAGCAAATGACATCACAGCAGGTCAGAGAAAAAGGGTTGAGCG
GCAGGCACCCAGAGTAGTAGGTCTTTGGCATTAGGAGCTTGAGCCCAGAC
GGCCCTAGCAGGGACCCCAGCGCCCGAGAGACCATGCAGAGGTECGCCTCT
GGAAAAGGCCAGCGTTGTCTCCAAACTTTTTTTCAGCTGGACCAGACCAA
TTTTGAGGAAAGGATACAGACAGCGCCTGGAATTGTCAGACATATACCAA
ATCCCTTCTGTTGATTCTGCTGACAATCTATCTGAAAAATTGGAAAGAGAA
TGGGATAGAGAGCTGGCTTCAAAGAAAAATCCTAAACTCATTAATGCCCT
TCGGCGATGTTTTTTCTGGAGATTTATGTTCTATGGAATCTTTTTATATTTA
GGGGAAGTCACCAAAGCAGTACAGCCTCTCTTACTGGGAAGAATCATAGC
TTCCTATGACCCGGATAACAAGGAGGAACGCTCTATCGCGATTTATCTAG
GCATAGGCTTATGCCTTCTCTTTATTGTGAGGACACTGCTCCTACACCCAG
CCATTTTTGGCCTTCATCACATTGGAATGCAGATGAGAATAGCTATGTTTA
GTTTGATTTATAAGAAGACTTTAAAGCTGTCAAGCCGTGTTCTAGATAAAA
TAAGTATTGGACAACTTGTTAGTCTCCTTTCCAACAACCTGAACAAATTTG
ATGAAGGACTTGCATTGGCACATTTCGTGTGGATCGCTCCTTTGCAAGTGG
CACTCCTCATGGGGCTAATCTGGGAGTTGTTACAGGCGTCTGCCTTCTGTG
GACTTGGTTTCCTGATAGTCCTTGCCCTTTTTCAGGCTGGGCTAGGGAGAA
TGATGATGAAGTACAGAGATCAGAGAGCTGGGAAGATCAGTGAAAGACT
TGTGATTACCTCAGAAATGATTGAAAATATCCAATCTGTTAAGGCATACTG
CTGGGAAGAAGCAATGGAAAAAATGATTGAAAACTTAAGACAAACAGAA
CTGAAACTGACTCGGAAGGCAGCCTATGTGAGATACTTCAATAGCTCAGC
CTTCTTCTTCTCAGGGTTCTTTGTGGTGTTTTTATCTGTGCTTCCCTATGCA
CTAATCAAAGGAATCATCCTCCGGAAAATATTCACCACCATCTCATTCTGC
ATTGTTCTGCGCATGGCGGTCACTCGGCAATTTCCCTGGGCTGTACAAACA
TGGTATGACTCTCTTGGAGCAATAAACAAAATACAGGATTTCTTACAAAA
GCAAGAATATAAGACATTGGAATATAACTTAACGACTACAGAAGTAGTGA
TGGAGAATGTAACAGCCTTCTGGGAGGAGGGATTTGGGGAATTATTTGAG
AAAGCAAAACAAAACAATAACAATAGAAAAACTTCTAATGGTGATGACA
GCCTCTTCTTCAGTAATTTCTCACTTCTTGGTACTCCTGTCCTGAAAGATAT
TAATTTCAAGATAGAAAGAGGACAGTTGTTGGCGGTTGCTGGATCCACTG
GAGCAGGCAAGACTTCACTTCTAATGGTGATTATGGGAGAACTGGAGCCT
TCAGAGGGTAAAATTAAGCACAGTGGAAGAATTTCATTCTGTTCTTAGTTT




TCCTGGATTATGCCTGGCACCATTAAAGAAAATATCATCTTTGGTGTTTCC
TATGATGAATATAGATACAGAAGCGTCATCAAAGCATGCCAACTAGAAGA
GGACATCTCCAAGTTTGCAGAGAAAGACAATATAGTTCTTGGAGAAGGTG
GAATCACACTGAGTGGAGGTCAACGAGCAAGAATTTCTTTAGCAAGAGCA
GTATACAAAGATGCTGATTTGTATTTATTAGACTCTCCTTTTGGATACCTA
GATGTTTTAACAGAAAAAGAAATATTTGAAAGCTGTGTCTGTAAACTGAT
GGCTAACAAAACTAGGATTTTGGTCACTTCTAAAATGGAACATTTAAAGA
AAGCTGACAAAATATTAATTTTGCATGAAGGTAGCAGCTATTTTTATGGG
ACATTTTCAGAACTCCAAAATCTACAGCCAGACTTTAGCTCAAAACTCATG
GGATGTGATTCTTTCGACCAATTTAGTGCAGAAAGAAGAAATTCAATCCT
AACTGAGACCTTACACCGTTTCTCATTAGAAGGAGATGCTCCTGTCTCCTG
GACAGAAACAAAAAAACAATCTTTTAAACAGACTGGAGAGTTTGGGGAA
AAAAGGAAGAATTCTATTCTCAATCCAATCAACTCTATACGAAAATTTTCC
ATTGTGCAAAAGACTCCCTTACAAATGAATGGCATCGAAGAGGATTCTGA
TGAGCCTTTAGAGAGAAGGCTGTCCTTAGTACCAGATTCTGAGCAGGGAG
AGGCGATACTGCCTCGCATCAGCGTGATCAGCACTGGCCCCACGCTTCAG
GCACGAAGGAGGCAGTCTGTCCTGAACCTGATGACACACTCAGTTAACCA
AGGTCAGAACATTCACCGAAAGACAACAGCATCCACACGAAAAGTGTCA
CTGGCCCCTCAGGCAAACTTGACTGAACTGGATATATATTCAAGAAGGTT
ATCTCAAGAAACTGGCTTGGAAATAAGTGAAGAAATTAACGAAGAAGAC
TTAAAGGAGTGCTTTTTTGATGATATGGAGAGCATACCAGCAGTGACTAC
ATGGAACACATACCTTCGATATATTACTGTCCACAAGAGCTTAATTTTTGT
GCTAATTTGGTGCTTAGTAATTTTTCTGGCAGAGGTGGCTGCTTCTTTGGTT
GTGCTGTGGCTCCTTGGAAACACTCCTCTTCAAGACAAAGGGAATAGTAC
TCATAGTAGAAATAACAGCTATGCAGTGATTATCACCAGCACCAGTTCGT
ATTATGTGTTTTACATTTACGTGGGAGTAGCCGACACTTTGCTTGCTATGG
GATTCTTCAGAGGTCTACCACTGGTGCATACTCTAATCACAGTGTCGAAAA
TTTTACACCACAAAATGTTACATTCTGTTCTTCAAGCACCTATGTCAACCC
TCAACACGTTGAAAGCAGGTGGGATTCTTAATAGATTCTCCAAAGATATA
GCAATTTTGGATGACCTTCTGCCTCTTACCATATTTGACTTCATCCAGTTGT
TATTAATTGTGATTGGAGCTATAGCAGTTGTCGCAGTTTTACAACCCTACA
TCTTTGTTGCAACAGTGCCAGTGATAGTGGCTTTTATTATGTTGAGAGCAT
ATTTCCTCCAAACCTCACAGCAACTCAAACAACTGGAATCTGAAGGCAGG
AGTCCAATTTTCACTCATCTTGTTACAAGCTTAAAAGGACTATGGACACTT
CGTGCCTTCGGACGGCAGCCTTACTTTGAAACTCTGTTCCACAAAGCTCTG
AATTTACATACTGCCAACTGGTTCTTGTACCTGTCAACACTGCGCTGGTTC
CAAATGAGAATAGAAATGATTTTTGTCATCTTCTTCATTGCTGTTACCTTC
ATTTCCATTTTAACAACAGGAGAAGGAGAAGGAAGAGTTGGTATTATCCT
GACTTTAGCCATGAATATCATGAGTACATTGCAGTGGGCTGTAAACTCCA
GCATAGATGTGGATAGCTTGATGCGATCTGTGAGCCGAGTCTTTAAGTTCA
TTGACATGCCAACAGAAGGTAAACCTACCAAGTCAACCAAACCATACAAG
AATGGCCAACTCTCGAAAGTTATGATTATTGAGAATTCACACGTGAAGAA
AGATGACATCTGGCCCTCAGGGGGCCAAATGACTGTCAAAGATCTCACAG
CAAAATACACAGAAGGTGGAAATGCCATATTAGAGAACATTTCCTTCTCA
ATAAGTCCTGGCCAGAGGGTGGGCCTCTTGGGAAGAACTGGATCAGGGAA
GAGTACTTTGTTATCAGCTTTTTTGAGACTACTGAACACTGAAGGAGAAAT
CCAGATCGATGGTGTGTCTTGGGATTCAATAACTTTGCAACAGTGGAGGA
AAGCCTTTGGAGTGATACCACAGAAAGTATTTATTTTTTCTGGAACATTTA
GAAAAAACTTGGATCCCTATGAACAGTGGAGTGATCAAGAAATATGGAA
AGTTGCAGATGAGGTTGGGCTCAGATCTGTGATAGAACAGTTTCCTGGGA




AGCTTGACTTTGTCCTTGTGGATGGGGGCTGTGTCCTAAGCCATGGCCACA
AGCAGTTGATGTGCTTGGCTAGATCTGTTCTCAGTAAGGCGAAGATCTTGC
TGCTTGATGAACCCAGTGCTCATTTGGATCCAGTAACATACCAAATAATTA
GAAGAACTCTAAAACAAGCATTTGCTGATTGCACAGTAATTCTCTGTGAA
CACAGGATAGAAGCAATGCTGGAATGCCAACAATTTTTGGTCATAGAAGA
GAACAAAGTGCGGCAGTACGATTCCATCCAGAAACTGCTGAACGAGAGG
AGCCTCTTCCGGCAAGCCATCAGCCCCTCCGACAGGGTGAAGCTCTTTCCC
CACCGGAACTCAAGCAAGTGCAAGTCTAAGCCCCAGATTGCTGCTCTGAA
AGAGGAGACAGAAGAAGAGGTGCAAGATACAAGGCTTTAGAGAGCAGCA
TAAATGTTGACATGGGACATTTGCTCATGGAATTGGAGCTCGTGGGACAG
TCACCTCATGGAATTGGAGCTCGTGGAACAGTTACCTCTGCCTCAGAAAA
CAAGGATGAATTAAGTTTTTTTTTAAAAAAGAAACATTTGGTAAGGGGAA
TTGAGGACACTGATATGGGTCTTGATAAATGGCTTCCTGGCAATAGTCAA
ATTGTGTGAAAGGTACTTCAAATCCTTGAAGATTTACCACTTGTGTTTTGC
AAGCCAGATTTTCCTGAAAACCCTTGCCATGTGCTAGTAATTGGAAAGGC
AGCTCTAAATGTCAATCAGCCTAGTTGATCAGCTTATTGTCTAGTGAAACT
CGTTAATTTGTAGTGTTGGAGAAGAACTGAAATCATACTTCTTAGGGTTAT
GATTAAGTAATGATAACTGGAAACTTCAGCGGTTTATATAAGCTTGTATTC
CTTTTTCTCTCCTCTCCCCATGATGTTTAGAAACACAACTATATTGTTTGCT
AAGCATTCCAACTATCTCATTTCCAAGCAAGTATTAGAATACCACAGGAA
CCACAAGACTGCACATCAAAATATGCCCCATTCAACATCTAGTGAGCAGT
CAGGAAAGAGAACTTCCAGATCCTGGAAATCAGGGTTAGTATTGTCCAGG
TCTACCAAAAATCTCAATATTTCAGATAATCACAATACATCCCTTACCTGG
GAAAGGGCTGTTATAATCTTTCACAGGGGACAGGATGGTTCCCTTGATGA
AGAAGTTGATATGCCTTTTCCCAACTCCAGAAAGTGACAAGCTCACAGAC
CTTTGAACTAGAGTTTAGCTGGAAAAGTATGTTAGTGCAAATTGTCACAG
GACAGCCCTTCTTTCCACAGAAGCTCCAGGTAGAGGGTGTGTAAGTAGAT
AGGCCATGGGCACTGTGGGTAGACACACATGAAGTCCAAGCATTTAGATG
TATAGGTTGATGGTGGTATGTTTTCAGGCTAGATGTATGTACTTCATGCTG
TCTACACTAAGAGAGAATGAGAGACACACTGAAGAAGCACCAATCATGA
ATTAGTTTTATATGCTTCTGTTTTATAATTTTGTGAAGCAAAATTTTTTCTC
TAGGAAATATTTATTTTAATAATGTTTCAAACATATATAACAATGCTGTAT
TTTAAAAGAATGATTATGAATTACATTTGTATAAAATAATTTTTATATTTG
AAATATTGACTTTTTATGGCACTAGTATTTCTATGAAATATTATGTTAAAA
CTGGGACAGGGGAGAACCTAGGGTGATATTAACCAGGGGCCATGAATCA
CCTTTTGGTCTGGAGGGAAGCCTTGGGGCTGATGCAGTTGTTGCCCACAGC
TGTATGATTCCCAGCCAGCACAGCCTCTTAGATGCAGTTCTGAAGAAGAT
GGTACCACCAGTCTGACTGTTTCCATCAAGGGTACACTGCCTTCTCAACTC
CAAACTGACTCTTAAGAAGACTGCATTATATTTATTACTGTAAGAAAATAT
CACTTGTCAATAAAATCCATACATTTGTGTGAAA




